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Claims Status 

Claims 1-19 remain for examination wherein claims 1, 5 and 8 are amended. 

Acknowledgement of RCE 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 
CRF 1.17(c), was filed in this application after final rejection. Since this application is eligible for 
continued examination under 37 CFR 1.1 15, and the fee set forth in 37 CFR 1.17(e) has been 
timely paid, the finality of the previous office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission filed on 08/02/2007 has been entered. 

Status of Previous Objections/Rejections 

The following objections and rejections are withdrawn in view of amendments to or 
cancellation of claims: 

Claim 20 as objected to under 37 CFR 1.75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim, 

Claim 21 as rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with the 
written description requirement, 

Claims 1 to 8, 15, 20 and 21 under 35 U.S.C. 102(b) as being anticipated by Iguchi et al. 
(U.S. Pat. No. 6,270,596), 

Claims 20 and 21 under 35 U.S.C. 103(a) as being unpatentable over Iguchi et al. (U.S. 
Pat. No. 6,270,596). 

The following rejections are maintained : 

Claims 1 to 19 under 35 U.S.C. 103(a) as being unpatentable over Iguchi et al. (U.S. Pat. 
No. 6,270,596). 
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Examiner's Comments 

Examiner notes that the claims as originally submitted recite a Ti limit of 0.005 - 0.10%. 
However in the 9/30/2005 the limit was changed to 0.005 - 0.010 %. Examiner believes this to be 
a typographical error since the limit was not noted as amended, and further since all of the 
inventive steel compositions listed in Table 1 of the specification contain greater than 0.010 % Ti. 
For purposes of furthering examination, the range of 0.005 - 0.10 % has been assumed based on 
the original disclosure. Correction is required. 

DETAILED ACTION 
Claim Objections 

Claims 2-4, 6-8 and 10-12 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper dependent 
form, or rewrite the claim(s) in independent form. 

Independent claims 1, 5 and 9 now recite "wherein the steel is devoid of Cr, Cu, Ni and 
Al", however depending claims 2-4, 6-8 and 10-12 recite the addition of these elements. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making and 
using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and use the same and shall set forth the best mode contemplated 
by the inventor of carrying out his invention. 

Claims 1-19 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the enablement requirement. The claim(s) contains subject matter which was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and/or use the invention. 
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The amendments to claims 1 3 5 and 9 recite: "wherein the steel is devoid of Cr, Cu, Ni, and 
AP\ While the specification is enabling for making steel without the addition of Cr, Cu and Ni, it 
does not address removal of trace impurity levels of these elements. Further, the specification 
recites on p. 15 that Al is added to the steel for deoxidation, however there is no enablement for 
complete removal of the Al such that the resulting steel is "devoid 55 of AL This is a lack of 
enablement rejection. 

Depending claims 2, 6 and 10 require the addition of one or more Cu, Ni or Cr, however 
independent claims 1, 5 and 9 now recite that the steel is devoid in these elements. These 
limitations appear to be contradictory. 

Claims 1-19 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed invention. 

The amendments to claims 1, 5 and 9 recite: "wherein the steel is devoid of Cr, Cu, Ni, and 
Al 55 . While the specification is discloses that the addition of Cr, Cu and Ni is optional, p. 15 of the 
specification recites the addition of Al. The specification therefore does not appear to support an 
embodiment that does not have Al added. Further, the specification does not appear to disclose 
refining of the steel to remove trace impurities of Cr, Cu, Ni and Al, or test data showing that such 
are absent. It is unclear therefore how the specification would support a steel "devoid 55 of these 
elements. This is a new matter rejection. 

Claims L 5 and 9 now recite: 0.005 - 0.010 wt% Ti. Examiner notes that the claims as 
originally submitted recite a Ti limit of 0.005 - 0.10%. However in the 9/30/2005 the limit was 
changed to 0.005 - 0.010 % and all of the inventive steels listed in Table 1 of the specification 
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contain more than 0.010% Ti. Examiner believes this to be a typographical error since the limit 
was not noted as amended, and further since all of the inventive steel compositions listed in Table 
1 of the specification contain greater than 0.010 % Ti. For purposes of furthering examination, the 
range of 0.005 - 0.10 % has been assumed based on the original disclosure. 

Claim Rejections - 35 USC § 103 
The text of those sections of Title 35, U.S. Code not included in this action can be found in 
a prior Office action. 

Claims 1 to 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Iguchi et al. 
(U.S. Pat. No. 6,270,596). 

Iguchi et al. is applied to claims 1-19 as discussed in the 03/08/2007 Office action. 

Regarding the amended limitation to claims L 5 and 9 that the steel is devoid of Cr, Cu, Ni 
and Al, Iguchi et al. discloses a steel for producing a shaft with general composition (abstract and 
col. 8 lines 29-48) overlapping the claimed ranges as follows: 



Element 


Composition (wt%) 


Instant claims 1 , 5 and 9 


Iguchi et al. 


Overlap 


C 


0.45 - 0.55 


0.47 - 0.55 


0.47-0.55 


Si 


0.1-0.5 


0.03-0.15 


0.1-0.15 


Mn 


0.5-1.2 


0.20 - 0.5 


0.5 


P 


< 0.025 


Not recited 


0-impurity 


S 


< 0.025 


0.005 - 0.035 


0.005-0.025 


Mo 


0.15-0.25 


0.08 - 0.3 


0.15-0.25 


B 


0.0005 - 0.005 


0.005-0.035 


0.005 


Ti 


0.005-0.10' 


0.05-0.2 


0.1-0.2 


N 


< 0.015 


<0.01 


<0.01 


Cr 


Devoid 


Not recited 


0 


Cu 


Devoid 


Not recited 


0 


Ni 


Devoid 


Not recited 


0 


Al 


Devoid 


0.005-0.05 


Close range 


Fe 


balance 


balance 


Balance 



1 See Examiner's Comments section above regarding claimed limit for Ti. 
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The range of carbon and nitrogen disclosed by Iguchi et al. is within the claimed ranges. 
The ranges of Si, Mn, S, Mo, B, and Ti disclosed by Iguchi et al. overlap the respective claimed 
ranges; therefore a prima facie case of obviousness exists (M.P.E.P § 2144.05). For example, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
use between 0.1 and 0.15 wt% Si in the steel of Iguchi et al., since Iguchi et al. discloses equal 
utility over the range of 0.03 to 0.15 wt%. Since Iguchi et al. does not recite values for P, Cr, Cu 
or Ni, the absence of such is within the scope disclosed by Iguchi et al. Iguchi et al. discloses the 
presence of unavoidable impurities (col. 8 lines 29-48). Since P is well known to be an impurity 
in iron, it is possible that although not recited, at least some P is present in the steel of Iguchi et al. 
Table 1 (cols. 5 and 6) lists both inventive and comparative steels and teaches a range of between 
0.01 1 to 0.015 wt% P, which is within the. claimed range of < 0.025. Further, the range of 0 to 
impurity level P overlaps the claimed range of < 0.025% P; therefore a prima facie case of 
obviousness exists (M.P.E.P § 2144.05). The range of 0.005 to 0.05 wt% Al disclosed by Iguchi 
et al. is close enough to "devoid" that lacking evidence of the criticality of the claimed range 
"devoid", one of ordinary skill in the art would expect the same results (M.P.E.P § 2144.05). 

Values of C, Si, Mn, Cr and Mo can be selected from the overlapping ranges which satisfy 
the relationship that 0.80 < Ceq < 0.95 when calculated. Values of f can be selected from the 
overlapping ranges of C, Si, Mn, Cu, Ni and Cr such that f value < 1 .0 when calculated. 

Claims 1-4 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Watari 
et al. (U.S. Pat. No. 6,475,305). 

Regarding claim K Watari et al. discloses a shaft steel having a general composition 
(abstract and col. 7 line 40 - col. 9 line 1 1) overlapping the instant claimed ranges as follows: 
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Element 


Composition (wt%) 


Instant claims 1 , 5 and 9 


Watari et al. 


Overlap 


C 


0.45 - 0.55 


0.05-0.55 


0.45-0.55 


Si 


0.1-0.5 


0.5-2.5 


0.5 


Mn 


0.5-1.2 


0.01-2.0 


0.5-1.2 


P 


< 0.025 


< 0.035 


< 0.025 


S 


< 0.025 


0.005 - 0.2 


0.005 - 0.2 


Mo 


0.15-0.25 


Optional: 0- 1.5 


0.15-0.25 


B 


0.0005 - 0.005 


Optional: 0-0.01 


0.0005 - 0.005 


Ti 


0.005 -0.10 1 


Optional: 0-0.04 


0-0.04 


N 


< 0.01 5 


< 0.015 


< 0.015 


Cr 


Devoid 


Optional: 0-2.0 


0 


Cu 


Devoid 


Optional: 0-1.5 


0 


Ni 


Devoid 


Optional: 0-2.0 


0 


Al 


Devoid 


Optional: 0-0.04 


0 


Fe 


balance 


balance 


balance 



The ranges of S and N disclosed by Watari et al. are within the instant claimed ranges. The 
ranges of C, Si, Mn, P, S, Mo, B, Ti, Cr, Cu, Ni, Al and Fe overlap the instant claimed ranges; 
therefore a prima facie case of obviousness exists (M.P.E.P § 2144.05). Although the 
relationships for Ceq and f value are not recited in Watari et al., values of C, Si, Mn, Cr, Cu, Ni 
and Mo can be selected from the overlapping ranges which satisfy the relationships that 0.80 < 
Ceq < 0.95 and fValue < 1 .0 when calculated. Watari et al. discloses a microstructure comprising 
ferrite, pearlite and bainite (col. 12 lines 40-67). 

With respect to claim 2 , Watari et al. discloses the optional addition of 0-1.5 % Cu, 0-2.0% 
Ni and 0-2.0 % Cr as discussed above regarding claim 1, which overlap the instant claimed ranges; 
therefore a prima facie case of obviousness exists (M.P.E.P § 2144.05). 

With respect to claims 3 and 4 , Watari et al. discloses the optional addition of 0-0.04 % Al 
as discussed above regarding claim 1 and 0-0.1 % Nb (col. 8 lines 37-46), which overlap the 
instant claimed ranges; therefore a prima facie case of obviousness exists (M.P.E.P § 2144.05). 
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With respect to claim 13 , Watari et al. discloses that the microstructure comprises between 
10 and 80 % ferrite (col. 12 lines 39-58) which overlaps the claimed range of 40% or less; 
therefore a prima facie case of obviousness exists (MP.E.P § 2144.05). 

Response to Arguments 

Applicant's arguments filed 07/09/2007 regarding maintained rejections have been fully 
considered but they are not persuasive. 

Arguments are summarized as follows: 

1 . Steel No. 7 of Iguchi et al. does not meet the amended limitation of a steel devoid of 
Cr, Cu, Ni and Al. 

2. All of the examples in Table 1 of Iguchi include Cr, Cu, Ni and Al. 

Examiner's responses are as follows: 

1 . The general disclosure of Iguchi et al. suggests the amended claim language of a steel 
devoid in Cr, Cu, Ni and Al. However, note that depending claims 2-4, 6-8 and 10-12 
still recite the addition of Cu, Ni, Cr and Al, therefore the disclose Steel No. 7 appears 
to still read on these claims. 

2. The disclosure of Iguchi et al. is not limited to the examples in the cited Table 1 . The 
steel as claimed by Iguchi et al. suggests the instant claimed limitations as discussed 
above in the grounds for rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Kathleen A. McNelis whose telephone number is 571 272 3554. The 
examiner can normally be reached on M-F 8:00 AM to 4:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Roy King can be reached on 571-272-1244. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished, 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



KAM 
09/12/2007 
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